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A Rankine power generation system includes a power 
generation apparatus of a sealed type. The power generation 
apparatus of the sealed type includes a dynamo and an expander. 
The dynamo is directly connected to the expander and is capable 
of functioning as an induction motor, which includes a stator 
arranged around a rotor. The expander is capable of functioning 
as a compressor when the expander is rotated in a reverse 
direction. A surrounding space is provided between a seal 
arrangement, which holds a drive shaft of the expander, and the 
rotor of the dynamo. This surrounding space is sealed. The stator 
is arranged radially outward of the sealed space. The stator and 
the rotor are opposed to one another via a can, which forms a part 
of a partition wall that defines the sealed space. The power 
generation apparatus of the sealed type, a condenser, a pump and 
a heater are arranged in this order in a heat medium passage 
located between an outlet and an inlet of the expander to form 
a Rankine cycle. The power generation system includes first to 
third bypass passages. The first bypass passage connects between 
the outlet of the expander and an outlet of the heater. The second 
bypass passage connects between the inlet of the expander and an 
inlet of the condenser. The third bypass passage is provided in 
the heat medium passage between the condenser and the heater and 
includes an expansion valve. A stop valve is provided at a 
position between an end of the first bypass passage and an end 
of the second bypass passage in the heat medium passage, which 
connects between an outlet of the heater and an inlet of the 
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expander. Another stop valve is provided between the end of the 
first bypass passage and the end of the second bypass passage in 
the heat medium passage, which connects between the outlet of the 
expander and the inlet of the condenser. With the above 
arrangement, the Rankine power generation system can function as 
the Rankine cycle and the gas compression cycle. The expander 
may be a screw type expander. The heat medium may be liquefied 
ammonia gas . 

More specifically, a stop valve 19 is provided in a heat 
medium passage (fluid conduction passage) 13, which connects 
between an outlet of a heater 3 and an inlet 8 of an expander 1. 
More specifically, the stop valve 19 is provided between an inlet 
end of a first bypass passage 16 and an inlet end of a second bypass 
passage 15 in the heat medium passage 13. Furthermore, a stop 
valve 20 is provided in a heat medium passage (lead pipe) 12, which 
connects between an outlet of the expander 1 and an inlet of a 
condenser 4. More specifically, the stop valve 20 is provided 
between an outlet end of the first bypass passage 16 and an outlet 
end of a second bypass passage 15 in the second bypass passage 
15. 

In a case where the cycle is used as a Rankine cycle power 
generation system, stop valves 17, 18 and an expansion valve 21 
are closed, and the stop valves 19, 20 are opened. In this state, 
when chlorof luorocarbon or ammonia is used as heat medium, vapor 
of the heat medium, which is heated by a heat exchanger 6 of the 
heater 3, is injected from the inlet 8 of the expander 1 through 
the heat medium passage 13 and the stop valve 19 to drive the 
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expander 1, and the vapor of the heat medium is discharged from 
the outlet 9 to the heat medium passage 12. As a result, 
rotational force is conducted from a shaft coupling 27 to a dynamo 
2. Heat medium is conducted to the condenser 4 from the fluid 
conduction pipe 12 through the stop valve 20 and is condensed and 
liquefied in a cooling pipe 7. Then, the heat medium is pumped 
by a pump 5 to the heater 3 through the fluid conduction pipe 13. 
The heat medium is heated in the heat exchanger 6 and is thus 
evaporated once again. The vapor of the heat medium is suctioned 
into the expander 1 through the heat medium passage 13 and the 
stop valve 19. 

Next, in a case where the cycle is used as a gas compression 
cycle, the stop valves 19, 20 are closed, and the stop valves 17, 
18 of the bypass passages 16, 15 are opened. Furthermore, the 
dynamo 2 is used as an induction motor and is rotated in a reverse 
direction, which is opposite to the rotational direction of the 
dynamo 2 used as the power generator. In this way, the screw type 
expander 1 is used as the compressor. Thus, the heat medium 
(functioning as refrigerant) , which is suctioned from the outlet 
side of the expander 1 (functioning as an inlet when the expander 
1 is used as the compressor) , is compressed and is discharged from 
the inlet side of the expander 1 (functioning as an outlet when 
the expander 1 is used as the compressor). Thereafter, the heat 
medium is conducted to the inlet of the condenser 4 through the 
second bypass passage 15. Then, the heat medium is condensed in 
the condenser 4 and is supplied to the heater 3 through a third 
bypass passage 22, which has an expansion valve 21. In the heater 
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3, the heat medium is heated and is thus evaporated. Next, the 
heat medium is returned to the outlet of the expander 1 through 
the second bypass passage 15. 
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